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INTRODUCTION 
In this introduction we describe a new frame-
work for Socio-Technical Systems, which is based 
on the Chaos lens [1] [2] [3] [4]. This framework is 
called ‘Chaordic Systems Thinking’ (CST). For any 
more details, see the introductory paper by Van 
Eijnatten in these proceedings. 
CST: Basic Terms and Concepts 
Chaordic Systems Thinking (CST) is a frame-
work that uses chaos as a lens and as a metaphor 
for change. CST is developed as a successor of 
Open Systems Thinking (OST) [5] [6]. Its basic 
terms and concepts are described below. Com-
plexity  is defined neither as a theory, nor as a 
lens, but rather as one – among many – character-
istics of whole systems [3]. We take this position 
as point of departure for this paper. So, we don’t 
focus on chaos theory – which is a mathematical 
construction – but use Chaos as a metaphor, 
which recognises the fact that systems are com-
plex, dynamical, and non-linear. Although chaos 
thinking already implies both chaos and order, we 
prefer to use the term ‘chaordic’ to stress the 
simultaneous presence of both chaos and order. 
According to Fitzgerald a chaordic system can be 
defined a complex and dynamical arrangement of 
connections between elements forming a unified 
whole the behaviour of which is both uncontrol-
lable (chaotic) and patterned (orderly), simultane-
ously [7]. Chaordic Systems Thinking (CST) is a 
way of thinking and subsequently, an approach to 
designing a complex organisational system that 
recognises the enterprise not as a fixed structure, 
but as ‘flow’ [5] [6] [8]. CST offers new concepts in 
order to deal with uncontrollability, uncertainty and 
complexity in an enterprise, in a better way. 
CST: Discontinuous Growth Curve 
One of the central features of CST is the no-
tion of discontinuous growth. Chaordic systems 
may leap to higher levels of complexity and coher-
ence suddenly, instead of gradually. The life cyle 
of a chaordic system may be described as follows: 
It is born or initiated, starts to develop and grow 
into maturity, until it hits its limits to growth, after 
which it may die or leap to a next level of complex-
ity, to start a new cycle of development. In each of 
these states the system in under the influence of 
different ‘attractors’. An attractor is a condition that 
forces a chaordic system to repeat a typical pat-
tern of behaviour, not each time in exactly the 
same way, but every time within clear and speci-
fied boundaries. Although no external force, an at-
tractor behaves as a sort of magnet that imposes 
the system to repeat its behavioural pattern, over 
and over again. An attractor basin is defined as 
the region in which the attractor is successfully 
able to execute its magnet function, in which any 
level of performance will be drawn to follow the 
attractor [9: p.446-7]. Chaordic development may 
be described as: “A dynamical process passing 
from one attractor basin to the next in an inces-
sant journey toward the ‘edge’ of chaos” [8]. 
During the period of non-linear change a chaordic 
(sub)system shows different modes of behaviours 
which compete with each other for existence. In 
the unstable phase chaordic systems become 
hypersensitive: Minor changes in initial conditions 
may have dramatic effects on the system’s out-
come. This is called the ‘butterfly effect’ – based 
on the example that a butterfly, flapping its wings 
in a Brazilian rain forest, can cause rain to fall 
rather than sun to shine days later in London. 
CST: Wilber’s Quadrants 
A next central feature of CST is the concept of ‘ho-
lons’. Holons are entities which are both wholes 
and parts of bigger wholes, at the same time. Ho-
lons are structures that are simultaneously auton-
omous and dependent. Holons emerge, that is 
they evolve to higher orders of whole / partness. 
Holons are able to generate ‘emergents’ – novel 
qualities of the whole not present in the parts – be-
cause they are inherently self-organising, self-
refer-encing, self-iterating and self-adapting. Ho-
lons emerge holarchically (develop greater depth), 
transcend and include their predecessors (pre-
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serve its component parts while going beyond the 
limitations of each). Holons dissipate: They are al-
ways subject to falling apart because they fail to 
leap, or when they become unbalanced. Damag-
ing or destroying of any lower holarchical level will 
result in damage or destruction of all higher levels. 
Although the higher level is more significant, the 
lower holon is more fundamental. Every holon 
possesses both an interior essence as well as the 
exterior surface it presents to the world. By ex-
terior we mean any objectifiable entity or process 
that can be described by empirical observations, 
making use of our five senses or their extensions 
Let us summarise that with the term ‘doing’. The 
interior consists of processes that can’t be studied 
using our five senses. Let us summarise that with 
the term ‘thinking’. Both the interior and exterior 
have individual and collective dimensions. A holon 
consists therefore of four quadrants. As Wilber ex-
plains, the exterior of the individual can be des-
cribed by, for instance, tasks and forms of behav-
iour [10]. The exterior of the collective can be seen 
as the noticeable structures and patterns of be-
haviour of groups. Both quadrants are about facts. 
The interior of the individual is characterised by 
emotions, thoughts and feelings which is indicated 
by ‘individual mind’. This quadrant is about con-
sciousness, subjectivity and truthfulness. When in-
dividual thoughts are exchanged and shared with 
other individuals, the result may be a collective 
world-view or commonly shared meaning. This is 
the interior of the collective that is indicated by or-
ganisational culture or ‘collective mind’. Wilber 
states that a truly holistic approach should cover 
all four facets equally well [10]. 
CST Applied to Organisations 
Organisations can be described as chaordic sys-
tems. People, groups and organisations may be 
seen as holons, who possess both an exterior sur-
face as well as an interior essence. CST is meant 
to re-unite the interior with the exterior – thinking 
and doing – on both the individual and collective 
levels in organisations, in order to boost the sys-
tem’s performance. Organisations, seen as chaor-
dic systems are characterised by the following five 
core chaordic properties: Consciousness, connect-
ivity, indeterminacy, dissipation and emergence 
[1]. For their descriptions see the introductory 
paper by Van Eijnatten in these proceedings. Con-
sciousness enables an enterprise to ‘jump’ to a 
higher form of complexity and coherence. Emerg-
ents can develop within an enterprise under the in-
fluence of the organisational consciousness, the 
organisational mind or ‘orgmind’ for short [11]. 
These emergents can help the organisation not to 
dissipate in a period of instability, but to jump to a 
higher level of complexity and coherence. The 
organisational mind – the sum total of beliefs, as-
sumptions, premises, values and conclusions 
mostly tacit members of an organisational system 
hold commonly as truth – is the ‘container’ of the 
holonic capacity of an organisation. CST suggests 
that by developing holonic capacity, an enterprise 
is able to see ‘the window of opportunity’ when ar-
riving at ‘the edge of chaos’. 
Sustainable Work Systems 
There are three central features characteristic 
of sustainable work systems as seen through a 
CST lens: 1) Spontaneous and mutual alignment 
of individuals; 2) Successfully coping with rapidly 
changing external conditions; and 3) Fitness de-
velopment for competitiveness [12: p.5]: 
Ad 1) A first key feature of a sustainable work sys-
tem is a tendency of their members for spon-
taneous and mutual alignment; to pull in the 
same direction. This is a matter of internal in-
teraction and dialogue that promote collective 
learning and self-organisation, a common cul-
ture, flow of information and a common vision. 
 Ad 2) A second key feature of a sustainable work 
system is the ability of an organisation to cope 
with unpredictable changes in its environment. 
This is a matter of relating to the surrounding 
world so as to ‘control’ resources and markets 
and to adapt to external changes.  
Ad 3) A third key feature of a sustainable work 
system is fitness development for competitive-
ness. Most organisations face high competit-
ion in a global market. There is a continuous 
strive toward higher development in complex 
systems in both the legitimate and shadow 
systems to survive in this fitness landscape. 
CST and Organisational Novelty 
Stacey and associates claim that convention-
al Systems Thinking basically is unable to create 
novelty, because – in line with Formative Teleol-
ogy – the system’s ultimate goal already is known 
in advance [13]. This is a fundamental criticism of 
the dominant control paradigm. Although we con-
cur with Stacey and associates that previous 
system approaches indeed suffered from a Kan-
tian split, and are highly embedded in a control pa-
radigm, we think that the term ‘system’ as such is 
not fully obsolete yet, as long as it is seen as a 
holon. Therefore, a methodological migration was 
suggested from Open Systems Thinking into Cha-
ordic Systems Thinking [5] [6]. We claim that CST 
will prevent any split between different frameworks 
of causality. By the identification of the five chaor-
dic properties conciousness, connectivity, indeter-
minacy, dissipation and emergence we propagate 
in line with Stacey and associates the exclusive 
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B: “Yes, I agree that STS changed the work 
place enormously, and that this change success-
fully increased organisational performance. How-
ever, I am not so sure about its impact on motiv-
ation. Isn’t it possible that control has mainly been 
shifted from bosses to peers, I mean that social 
control replaced hierarchical control? But I fully 
agree with the notion that STS allowed for self-
regulation, and hence for organisational flexibility, 
a prerequisite for survival in turbulent environ-
ments.” 
use of a Transformative Teleology. In that sense 
we speak of organisational renewal or organisat-
ional novelty as transformation instead of re-form-
ation, the latter of which we will call improvement. 
By actually stressing the importance of the interior 
aspects of individuals and groups we enable the 
development of dialogical relations between all hu-
man agents in order to develop the ‘orgmind.’ This 
process comes close to what Stacey has called 
‘Complex Responsive Processes of Relating’ [14]. 
A: “Exactly, and as the environment is going to 
be more turbulent, chaotic even, the need for self-
regulation will increase. Taylor & Felten stated in 
1993 already that the discovery of the ‘butterfly ef-
fect’ and of non-predictability only proves that STS 
is far away from being outdated [15], but needed 
more than ever. That was 10 years ago. I don’t 
see, what else STS could learn from chaos theory.  
METHOD 
Dialogue has been used as a mode of com-
munication between the two authors in order to 
clarify the added value of CST to enable organis-
ational novelty. The following theses were devel-
oped in advance to trigger our dialogue: 
−  Socio-Technical Systems (STS) did success-
fully change the workplace insofar as the in-
troduction of the Self-Managed Work Teams 
(SMWTs) increased productivity, 
B: “Yes, I also think that self-regulation is cru-
cial for the viability of organisations; and it will 
even be more relevant when an organisation’s out- 
and in-worlds are becoming more an more turbu-
lent. But I also think that mainstream STS has 
reached its limits. The symptoms of this situation 
have also been realised by STS-thinkers. Fred 
Emery for example – one of the founders of STS-
thinking – stated that STS based organisational 
chances often do not last [16]. He made this 
statement also in 1993. And I don’t think that it lost 
any accuracy since, as I cannot see substantial 
developments in STS in the last ten years. But I 
don’t share Emery’s interpretation regarding the 
deficiencies of STS. He locates the core problem 
in a conceptual deficiency of STS. This deficiency 
refers to managing functions, which are only 
roughly defined in STS. Hence STS does not give 
a hint on how to manage self-managing work 
teams. Therefore Emery stressed a need for 
rethinking the role of management as well as the 
role of support systems of self-managing work 
teams. The problem is – that was his reasoning – 
that in the introduction of self-managing groups “... 
these matters were handled on a ad-hoc basis to 
suit local conditions” [16: p.195]. But: “Such ar-
rangements kept getting whittled away as the 
support systems (stores, personnel, finance etc.) 
tried to get back to their old ways and powers” 
(ibid.). This must clearly be understood in such a 
way that there is nothing wrong with self-managing 
work teams, but that STS needs to deliver con-
cepts that prevent from ad-hoc arrangements as 
well in the management as in the organisational 
environment of self-managing work teams. 
Namely in order to provide an environment that is 
supportive for self-managing work teams.” 
−  The success of SMWTs originated both from 
an increased ability in dealing with disturb-
ances in the work system, and from a higher 
human work motivation, 
−  Introducing CST into STS is suitable to over-
come the conceptual insufficiency of STS. 
STARTING A CONVERSATION 
The following is an excerpt of a conversation be-
tween the two authors, held at Eindhoven University of 
Technology, between 7 and 15 Octob-er 2002. A and B 
are to be seen mainly as roles rather than persons: 
 
A: “Tell me, where do you see the added value 
of CST? Didn’t we have it all before?” 
B: “I don’t think so. I think CST has more 
power to explain phenomena we observe in the 
world of work, than STS has – and that’s its added 
value.” 
A: “Do you mean, CST replaces STS?” 
B: “No, not at all. It doesn’t replace STS. It 
allows for a different perspective on socio-tech-
nical systems than mainstream STS. But it shares 
the core assumptions of STS: Human beings are 
considered mature subjects and there is a need 
for democracy.” 
A: “But STS already developed sophisticated 
concepts for work design on the basis of these 
assumptions. The core concept of semi-auton-
omous work teams proved to be very successful in 
increasing an organisation’s control capacity, and 
hence its productivity. This success rests on local 
self-regulation and individual as well as collective 
task orientation. Since people are taken for self-re-
sponsible subjects they are much more motivated 
to perform.” 
A: “Wouldn’t you agree with that?” 
B: “No, not from a CST point of view – which 
by the way is not to be confused with chaos 
theory.” 
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A: “Now I am getting confused. What’s the dif-
ference between chaos theory and CST?” 
B: “Let me try to explain. But let me also make 
clear again, that I don’t advocate ‘the end of STS’ 
or something like that. I just advocate CST as a 
next step in systems thinking, which is not in con-
trast to STS, but is strengthening STS by tran-
scending and including it.” 
B: “Chaos theory stems from the mathematical 
discovery of sensitivity to initial conditions, of bifur-
cations, of attractors and hence of the realisation 
that even non-random behaviour of non-linear sys-
tem is not predictable. Consequently – and that 
shook the world – even deterministic systems can 
show behaviour that is chaotic and therefore not 
predictable. From that point of view it is fully rea-
sonable, that organisations need to have as many 
opportunities for local self-regulation as possible. 
A centralised control apparatus would – due to the 
organisation’s non-predictability – simply be over-
strained when trying to control the organisation. 
Therefore it always tries to stabilise as much as 
possible. The main aim of this is to reduce dy-
namics in order to get rid of the causes of the 
overstraining. And as the control apparatus cannot 
stabilise the organisation’s environment, it stabil-
ises the organisation itself. The problem of such a 
strategy is obvious. The organisation becomes in-
flexible and clumsy. That’s what happened as a 
result of tayloristic approaches. STS realised this 
problem and therefore promoted self-regulation 
long before the discovery and the popularisation of 
chaos theory. From this point of view Taylor & 
Felten are right when they say, that STS cannot 
learn much from the mathematical discoveries 
referred to as chaos theory [15]. But CST – al-
though inspired by such discoveries – goes far be-
yond mathematical aspects. CST also incorpor-
ates Wilber’s concept of holons, and holonic ca-
pacity. Holons are not sub-systems of a super-sys-
tem, but entities that are wholes and parts at the 
same time. An individual is a holon, as well as a 
self-managing group, a department or a whole or-
ganisation. That’s quite different from the main-
stream STS that distinguishes (social and techni-
cal) sub-systems. The holonic capacity is the de-
gree of consciousness and knowing of a holon. 
Holonic capacity is a holon’s ability to operate with 
greater mindfulness, expanded awareness, con-
trol- and respons-ability.” 
A: “Come on, come to the point. I still don’t 
see where you’re heading to.’ 
B: “From a CST point of view it is both, the 
exterior and the interior of a holon that provides to 
its holonic capacity, which includes the holon’s 
ability to response – a key issue of STS. Re-
garding individuals, holonic capacity is somehow 
comparable with ‘Persönlichkeitsförderlichkeit’, a 
concept of German Work Psychology [17], which 
claims for working conditions that allow the 
human’s personality to develop. Such a 
development manifests in knowledge as well as in 
competencies; in thinking as well as in acting. 
Hence, it concerns the individuals interior, i.e. the 
mind, as well as the its exterior, i.e. the acting.  
A: “I fully agree with the aim of ‘Persönlich-
keitsförderlichkeit’. But that’s exactly what STS 
does!” 
B: “Yes and no. Of course, there is more ‘Per-
sönlichkeitsförderlichkeit’ in self-managing work 
teams than in tayloristic work organisations. But 
the question is: Is more Persönlichkeitsförderlich-
keit attainable than in self-managed work teams?” 
A: “And – is there?” 
B: “I think so. It’s in the idea of holonic capac-
ity, that doesn’t apply to the individual only, but to 
all holons, i.e. also to teams, to departments and 
so on.” 
A: “But – again – isn’t that what STS claims 
for?” 
B. “No, it isn’t. Namely because STS only fo-
cuses the exterior of self-managing work teams. It 
designs tasks, processes and structures that allow 
for self-managing work teams. It does not consider 
the mind of the people, or of teams or of the de-
partments or of the organisation. It doesn’t pro-
mote their holonic capacity in terms of enhanced 
consciousness. It just adjusts externalities in order 
to make self-regulation possible.”  A: “I don’t see the point of such philosophising. 
To my ears this sounds rather esoteric. What is 
the point? What does it have to do with Emery’s 
claim for concepts that provide an environment 
that is supportive for self-managing work teams?” 
A: “Isn’t that a purely academic discussion?” 
B: “Not at all. Self-managing work teams were 
not invented by STS. STS discovered them in 
British coal mines and understood their power re-
garding flexible reacting to variances and disturb-
ances. But they existed long before their discovery 
by scientists from the Tavistock institute. As early 
as in 1922 Lang & Hellpach edited a book titled 
‘Gruppenfabrikation’ in which forerunners of the 
semi-autonomous work group were described [18]. 
What I am driving at, is that self-managing work 
teams emerged as a result of a self-organisation 
process and as a locally adjusted solution. STS 
can claim the deserving honour to have concep-
tualised and standardised the solution and hence 
B: “From my point of view CST has quite a lot 
to do with it, because it does not only challenge 
the interpretation of why the introduction of self-
managing work teams often – if not mostly – re-
verses at least partly after some time. It also 
points at what should be done in order to achieve 
a next step in STS. Thus, CST provides new ex-
planatory power to STS – this by the way is its 
main added value.” 
A: “I still don’t see it. What do you mean by ‘a 
next step in STS’?” 
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made it available to a large number of companies, 
but ...” 
The rest of this conversation is available at the 
website of the European Network on Chaos and 
Complexity Research and Management Practice: 
ECCON http://www.chaosforum.com/nieuws/index_eng.html. 
DISCUSSION 
As mentioned above, CST is not a theory but 
rather a framework that uses chaos as a lens and 
a metaphor for understanding dynamics in human 
organisations. The consequences CST might have 
for research are twofold. On the one hand, re-
search is required that substantiates (or falsifies) 
the essential assumptions of CST, i.e. the lens 
and metaphors that constitute its peculiar way of 
looking at human organisations. On the other 
hand, research is required regarding activities that 
are based upon the essential assumptions of CST. 
Most prominent this refers to the proposition that 
the method of dialogue provides to the develop-
ment of sustainable work systems. However, fol-
lowing we briefly outline some major issues that 
have an methodological impact for both areas of 
research [2] [19] [20] [21] [22] [23] [24]: The 
human organisation as subject matter of the 
research is a holon. As such it is a whole that “... is 
greater than the sum of its parts: The whole pos-
sesses emergent properties, which are not present 
in the parts” [20: p.6]. This includes considering 
the researchers and their activities as part of the 
whole. On the other hand it is also a part of a 
greater whole. Research therefore needs to be 
both, holistic and context sensitive, at the same 
time. Developments in human organisations – 
even if non-linear, complex and dynamical – may 
be deterministic and hence show regularity; at 
least as long as the system is not in (fatal) chaos, 
i.e. as long as no radical qualitative change oc-
curs. Some of the regularity in the developments is 
beyond what can be detected as regular by 
statistics that is based on linear mathematics [25]. 
Behavioural regularity of non-linear relationships 
cannot be detected with respective statistical tech-
niques, hence some determinism in non-linear 
systems is not recognised by statistical methods, 
and therefore is classified as stochastic. Insights 
that are gained by an analytic-experimental re-
search approach are restricted due to two rea-
sons. First, a system’s behaviour is sensitive to 
initial conditions (‘butterfly effect’). Even very small 
deviations in parameter values are not negligible, 
but can show enormous effects. Therefore a posi-
tivist-reductionist-analytic research approach in 
which (dependent and independent) variables are 
isolated while other system variables are stabilised 
and recursions are cut, may substantially influence 
the relationship of the variables under investiga-
tion. The two variables may develop quite different 
mutual influences when they are not investigated 
in an isolated way but under consideration of the 
system as a whole. Second, if the relationship of 
two variables is of non-linear nature, the quality of 
their interrelation as detected when measured in 
one point in time cannot simply be extrapolated in 
time. However, regularities in non-linear relation-
ships can be found in behavioural patterns such 
as threshold phenomena and ceiling effects as 
well as in relations that show reversals in sign, 
non-monotonic but parabolic characteristics, non-
additive functions, and the like. However, it is pos-
sible “... that stability resides in the internal mech-
anisms producing behaviour, not in the behaviour 
itself, and that these mechanisms introduce reli-
able and (...) distinctive patterns of behaviour ...” 
[24: p.35). Generally, such patterns of behaviour 
become visible in the trajectories of certain vari-
ables (called ‘global variables’ [19] or ‘order para-
meters’ [24]. Such variables “... settle over time 
into relatively small regions in state space (the 
space of possibilities for that variable). These re-
gions, called ‘attractors’, vary in type (...) single or 
multiple; stable or unstable; fixed point, periodic, 
or quasi-periodic ...” [19: p.57]. Consequently, dy-
namics in human organisations can be studied by 
tracking the trajectories of certain system vari-
ables. There are two major differences between 
such an approach and a positivist-reductionist-
analytic approach [19]. First, “... we look at the 
operation of the entire system, as evidenced by 
emergent variables …“ (ibid., p.46). Second, “... 
the matter of most interest to the researcher is the 
evolution over time (...) as evidenced in the traject-
ory over time of a given set of global variables” 
(ibid., p.46). Tracking the trajectories of a system’s 
global variables is not to be confused with finding 
relations between independent and dependent 
variables [24]. However, the main difference be-
tween a dependent and a global variable is not 
that the global variable is affected by all variables 
of the whole system and vice versa can affect all 
variables of the system recursively. The main dif-
ference is that global variables are suitable to 
represent order of a system’s behavioural pat-
terns. Not all variables that can be tracked (as 
global variables) represent such patterns. Hence, 
one aim of the research is to identify the suitable 
variables. In opposite to these virtually every 
variable of a system can be considered a depend-
ent or an independent variable, in dependency of 
the researcher’s hypothesis. The trajectories are 
expected to be attracted by the attractors and 
therefore show regularity in their behavioural pat-
terns. However, this is only expected as long as 
the system under investigation is not in a (fatal) 
chaos phase, i.e. as long as no radical qualitative 
changes occurs. When such a change occurs (in-
duced by internal emergent phenomenon or by ex-
ternal forces) the attractors may change as well. It 
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is even possible, that no attractors exist during the 
change or that no new attractors emerge, as well 
as it is possible that ‘higher level attractors’ are 
operant. Research in dynamical non-linear sys-
tems may aim for understanding these emergent 
phenomena. As a consequence of these issues 
we suggest to follow a non-reductionist research 
approach searching for attractors as well as for 
regularities in attractor changes. If regularities in 
behavioural patterns as well as in attractor 
changes are detected – new insights can be 
gained regarding dynamics in human organis-
ations. These insights are not based on laws (as in 
the positivist-reductionist-analytic approach where 
it is searched for laws of interrelations between in-
dependent and dependent variables). Rather the 
insights refer to order that is based on the identific-
ation of attractors as well as of emergent pheno-
mena in attractors. This does not provide insights 
into the ‘internal mechanics’ of the system, but it 
nevertheless promotes predictability of its behav-
iour: “... even if we cannot in practice trace out the 
sufficient reasons for the event, we can nonethe-
less see that it fits into an intelligible pattern” [23: 
p.102]. However, the development of adequate 
methods as well as the operationalisation of key 
CST assumptions is an immense research work 
still to be tackled. 
The full text of this paper is available at the 
web site of the European Network on Chaos and 
Complexity Research and Management Practice 
ECCON:http://www.chaosforum.com/nieuws/index_eng.html. 
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